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[if i ] 

t. mmiiffi<7>p d &&mm&M<7>m □ isd i , mjim<^jxnm^mnm%D 2 t^m 

iz. 1. 0<D 1/T<5. 0. o . 1. 0<D2/T<5. 0 <^ W # L . ituIB 

d ^^(Sm^IiJ^^ □ IID 1 . MfLS^ix^fiJ^^ □ ii.SD 2 . i£?Lg&<50«& 
□ (ft^D 3 t comiz . D3/DK0. 8. *>>o. D3/D2<0. 9. Jb-o. D 
3< 2 5 0 ^m^S8M4L> 5 ^> ic . BuISJLg^ P d ^^Hm □ PJ^ HI □ ^ □ l+ffiffl 

jb»Huie#?L^^#<^ffl?*^ 20-80 * 3 t^nm. t -t z^mmm y < >i 9 . 
[it ^ji 2 ] 

HUie#?L^lf#^l?^li 2 0 — 5 0 0 ix m <?"> IE H ft T "9 . ifuIBP d^^H^j?^tiO 
. 5-3 0 m m<7>fEHrtT#>£ 3 i: ^ iff ^ § M Jf< Ji 1 ic IBt£<7> 7 >r ^ ? „ 

[If ^JI 3 ] 

?LS&fc«»fr-**i£?L3:Jf . m^JLitW -^<^H tc £ ft P d^Ifc^ 
ffi^s iuIB#?L^?# #<?>J¥£ T. HOI5?LgB^P d 3-<H!J<5Dffi □ (ft^D 1 . miW><r> 

mnm^mam%D 2 tcomiz. 1. 5<d i/t<5. o. o. 2<d2/di 

<0. 8*>W^jb*/££L. £^>lc. iuiejLg^P d ffl <?> PI □ H- ffi fft ** ltO IB 

&3L3Zftfc<r>mn<r> 3 0 - 9 0 %$A^5Ci: * iff Wt t ~t Z 7 ^ ^ ? . 

[if &m 4 ] 

itti IB #?L^ If # <^ I? ^ ti 2 0 — 5 0 0 m m <7> IE B ft T 9 » bu IB P d^4I<7»lA(i 0 
. 5-3 0 M m^SBHrtT-*^ c i: * iff & i: i" * If 3 tc fB«<?> tK^ISM 7 >r ;b 
[If 5 ] 

tK*^«7 -f ji 9 <nMm.Jjft \z tev^T . 

nw^mom^i^-t ^ u ^* * h ^y- > • ^^latt^^jf it ate l . iiyxh 

ittl IB U x x h m y - > % v x ? i: L T hu IB^ n it % It H ^ «b x -v * > rf^C tti 0 
. nm\zmmm*^ L . iffil^linftgD l i: JCM^HiinftSD 2 *»HuIfi^Jf #<^J¥ 
^T^lflT\ 1. 0<D1/T<5. 0. fc>o. 1. 0<D2/T<5. O^i^^L 
. HUlBM^g^ffi P IID 3 i: SO IBM □ l§D 1 . ffi □ D 2 t <r> m D3/D1 
<0. 8. ^o. D3/D2<0. 9. fe^o. D3< 2 5 0 Mmti^L, $ h\z. mm 

m<nmn<v£>mmffifrmmiiWfc<7>mm<o 2 0-8 0 %^ j; 7 4?Lgp*«»*-r * 

#fL^^#^ftM-t § ^ -v *y rig t . 

ttiIB#?L^^#^KffliiJlc*fe«tt7 ^l-a^MA^L. HtilB^JL^If ^iffliiti^tftP 
56 o § tc «): 0 HIBJLgP^ti^S Jc 7 tc^o %m^Mi&-$- zittMxnt . 

ftiIBIfeS'14 7 >f ji u^mt: L . fuIfi#?L^^#<50^ffl^®ttii-^ «k 7 ic buIB^ o § JS * 

StiIB#?L^tf #^KfflfiJ^ ^ . ituIBaft o § IB ^ Sulfi^^tt TtfeJB tllRx -v ^ > rtc J: 
0 iit^^ilg}: . 3 ^iff & -t §7K«lfM7 ;u ^^Mil^vSo 

[If ^JM 6 ] 

t» l < a/Mi □ g&^ir l &u u ^* x h ^ 9 - > * niB^jf fo<F>mm\zmr&-t z> 

KtlcJ; 1 ), ill^PiailSD 1 t mmM&m □ ilgD 2 3b*SuIB^Jf $ T t co 

m i& T- . 1. 5<D1/T<5. 0. 0. 2<D2/D1<0. 8^iS^.L. 

. mmmcomun&itmffifrmmizWiknmffico 2 0 - s 0 ^y>^, j= 7 



[If ^JI 7 ] 

u ie issues i a. m»y>o tie jc *) p d^itr^ts c t -zmm. t -t&m&m 
5 * tzitm^m 6 iciBfK^*ifi««i7 ^ ^ 9<r>mMn^o 
immn s ] 

mmmmi£xn-zit. it p d^-^)i^«^i-s&^:^^»)i^^o§icj: »? sub l. 
^ma^^tT^^^fcic i: 0 p d^^itr^ti. 3 ^iff & -t sat *ji 5 
t ait jrji 6 izmwL<7>*mm m -> * *> ^a. 

[ If ^ 9 ] 

mmmm^xn-^it. mmmmmmiz * h ^ + ttb^ §js^/&l. * Pd^ 

3 d i:^iffiSi:i-SM^Jl5 ft Mi! ^JI 8 <oi*-f ft IC IB « * ISS ft «l 7 >r ;u ^^MjBt^ 

Sc. 

[If ^ 1 0 ] 

mtzmftzj&xnT-iz. mtzmmmmiz^ h => 4 ?#>o ^-<^^. Pd ^ 

o 



[000 1 ] 
[ 0 0 0 2 ] 

ffl « l tk ig # x ^ x xm * x x if v > N -f 9 y ir^. i 9 j - >i ^kit^M 

9 tti-t^«^gT*>-So _Lie^*f?t >v * ^fxtffli^ ^ * ife ft ^Ife 
[ 0 0 0 3 ] 

ifiii (p af c ) . m%kikmummn-mm (mcfo . mfrnmnmmnnw. ( s 
o f c ) . t >i ii ') mmn-mttL ( af o . m^m^^-mmnm^ (pefo <?> 5 mm 

:^)7*,, @#^^filf4f* (PEFO 'l>IMMft(PAFC 

) . -r^ i? ') mmn-mm c af c > #<^ft!i^Mie-a!ii:it$£ lt, *»®*»hi#t?*»s^ 
tc u t * fij * * # * m x. X . 

L^L. llfititil (PEFO liftk«lc a&*f£ffl L. ft fir MS a* 

®v>fc#K *«jtts**^m*> c o tc jc o t^s l . n \z mmwimm ffiUlz a u x it 

ij^LutinX^^JbS. ZcDfzib, &W^X'£.!&$ tltz&Wlf -J v * if^) 

tc#1r^ *15 C OMR* 1 0 p p mggiT'ifit^^f i) 1 *^. 
[ 0 0 0 4 ] 

IHSS7 -f ^ i? jb*H§IE2 tiTfc 9 . P d ^r^lKti . miz x > 9 °? v tmfrttrtii 

ismmmizi$j<mto ^^Miii^fttxih*) . Btwir^m^mUMR (#j£ta\ 3 o o °o 3 

^10kg/cm 2 (0. 29-0. 9 8MP a) ) 1 1§ c i: I: J; •) , ffic7k*^J±ffltc 

±ia*> * 7 *p d ^^m^mm Lrz^mmm^xn. *m<7>mmmmitmmizjxi£m~t 
zrzdbnmitfr^&znzi)*. p d^^mitmmm^m^>m^^. i#?ii3o,migs 
* ft a* bust* o . mmfr-tscumnmop d&&m*&m'tzM&iz\t. Pd 

t&mfax&n^iznm^- &<7>x . &n%y- >) y 9-&m&rzdbcowmft.fr?£< . ntz. 
p dtr£tWkhiimwh<7>mnfr±cxp d^^m^mx'\± t^^-xn^^^ mmt^ 

[ 0 0 0 5 ] 

±IB^^S*fl¥>S-rsfc»lc. DlL IS ^ If # _h lc P dn41t^IL> Pd^ilUJf 
# t ^-#fbt fc^Klf|« |7 >f ;u 9 frfflztz nx o Mx.lt. ^If i^n-ffllcP 

^ 9 (!ff fF^:» 1 ) . &fz. Ux^ff#_htcP dn41tf^L> :^)PdMF 

ic LyXF y - > % ff^^ L, )Xlz. P dp4|f)3 0 — 9 5 7 i 7 ic, »0 4 ^ 

•) tt5S$nfc*ife««i7 a >i 9 (jfffF^s^2 ) o 2 <b tc. M5a?L^*-t zmm'\±m 



% (iff fp^:»3 ) . 

mfFlfciSK 1 1 # ^¥ 7 - 1 2 4 4 5 3 

[iff fF^fi^ 2 ] ftffl 2002-292259 ^1>S5 

[iff ff-Jcffi. 3 ] iff ^ 2004-57866 

[ 0 0 0 6 ] 

L^L^^b, iij&^iff fF^CiS* 1 ^7K^5ffl8Si7 a >i 9 it. P d£r&mh*frmizfttf&2 ti 

^> riffle. Pd^^I^WtSfcftii)^^ fSI^KKIi^xh^iJS^l 
It T ifc o fc o t tz . £ JB ¥ M <r> >V ffl x >v ^ > r ^ ff * 7 T* . M ii JL<7) m □ S fc*^ fi* 
¥M<7>m £ izitm. L'&m® lz±% < & *) . KliJLr> \£ v * < . Lfc^'oT, -^fiffiffi 

/Co 

[ 0 0 0 7 ] 

£tz. ±M<^iffl^>cS^2<^7K^lfM7^;b^^ii. Pd^^il^^^i^-^I^t 
»a6 o § lc J; § ff^/& ic 4% Bf fig ^ ^ L . Ufc. ^E^'Sr^S^^i-^ m^<^±% ^^W^- * 

±^<^iffs^>C^3 ^Tk^ffiM^ 1 >v 9 it. Mdb^ Blz£ £ MiiJL^ Mdb 3 XUlz 

fcv^x. m^^^m. iff iznma<7>Mm (^xnizxp d^^m^r^^ tissue) t# 

X^Wil^m^l 1 1£ 9 , Mat 3 x h coiRMlc^|?^*/c LTut. 
[ 0 0 0 8 ] 

[ 0 0 0 9 ] 

?L^^#t. m^mn ^^-^<^mizm^^ ntzP d^^mt^m*.. mm&imn # 

^^m^W^IBn 6gD 1 . M?L§^ixWM^Iln ftgD 2 t comiz. 1. 0<D1/T 
<5. O.^o. 1. 0<D2/T<5. 0 <t> H # * s L . Btf IS ?L p|> <7) P dn^Illo 

m<r>mum&D 1 . M?Lg^jxww^iBnia.SD 2 . mimcomnmcomn a.SD 

flic. D3/D 1<0. 8. 6- o x D3/D2<0. 9. 6- o . D 3 < 2 5 0 Mm^)li 

lf<?>2 0-8 0%^^^^J:7^^i^t L fc, 

^%B^<^ftji<^fliti tLX. S0ie#?L^Jf #<J0i¥^li 2 0 — 5 0 0 m m<^IBH 1*1 X3b *) . 
fttilfiP d^I^lABO. 5 — 3 0 Mm<7)|BHl*lT^-g>cl:7^^^i: Lfco 
[0010] 

*^HH<^7K*^i!|7 -f ;b 9 it. JU&^«1ri-S#?L3:ff #h x m^lliZWt¥<7> 

-?s<r>m\zm&2 nfzP d t -%mz_. mm^mn w<^m^ t. soiejis^p 

^Hm^M^MPit^D 1 . a^JLgP^Jxtt^J^MPia^D 2 tcoraic 1. 5<D1/T 
<5. 0. j^o. 0. 2<D2/D1<0. 8 <r> m & b*f$±L L . ^ «b lc . ittiiefU^P d 



&&mmerw<7>m p^>^n-ffl«**Huie#?L^jf #<^ffl»co 3 0-9 0 * 7 

*f£Bjj<7>ft!i<7>fig*i tLT, fluI5#fL^^#^j?^li 2 0 ~ 5 0 0 M m <?> IB B 1*1 T* £> *J . 
tulSP d^^fjl^j¥^liO. 5 — 3 0 Mm<?>fl!HrtT*>5«k , 7*fllJ*fc L . 
[001 1 ] 

,n-?->%^X7£: LTfTiB^Jf ttfcH^'b x «v * > r-* -5 3 lc «k *) . ft g&lcft^gp 
^*L. iffll^inliD 1 tiBlw^PlSD 2 fc* 90 IB 3m T tcom&~? 

s 1. 0<D1/T<5. 0. l. 0<D2/T<5. 0£St£L. hu ifi ft 3* gB <o 

nn □ t^D 3 1 mmm □ t^D 1 . hdiid 2 t^>i#^, d3/dko. 8. *>>o 

. D3/D2<0. 9. *»o . D 3 < 2 5 0 n m^it£ L . $ «b lc. ftfflffl<7)^§ □ <7>£-ff 
If^i7f>rlg!:, liuK#?L^##<7>*ffiMlc*£*ft'l4 7 >r ^ a^MA^ L . fOIB^JL 

Zg^fflJgL. I£$f JgffiiBc <#> § ic J: 9 P dn^S^f^t^i^^Igi:, ituIB#?L^ 
J$#*>Hfflffiia><b . ituie^o §1 i: itu IB i> m 14 Xilil IS ^ 31 >v ^> re <k *J 

[0012] 

ly'Xh ^ 5/ - > ' *gOIB^Jf # <?> Si ffl tC ff^ "t £ LyXh ff^Ig t , BU IB U ^ X h ^ 7 
->tv^n LTifuIS^Jf #*^Hfc L < a^ffi*^x -y f > Z b \Z <}: , ftffi 

ffl<^IH§ □ tiD 1 t »ffiflfJ<oHS □ tSD 2 ^ituIB^Jf 5 T <r>m<&-?. 1. 5<D 

1 / T < 5 . 0. fc> o . 0. 2<D2/D1<0. 8 ^ if & L ^ $ «b lc . SI|jtf)P^nw 

^rtf-ffift^soiB^if w<7>mm<?> 2o-8o°^^ui *?Lgp*«»*'t s^jL^Jt # 

*ft«|-*<53c v *y rig}: . go IB#?L^ ft^KMie^tt 7 ^ ^ L . go IB 

-Sl^iXgi:. J: 7 %mf&t Lfz, 

[0013] 

if$tm<nttL<nmM tU, BuIBUff^X^T. m^^o S tc J: 0 P 

o s tc jc *) mm l . ^-<7>^. ta^ii^^LT^^^mt j: 0 p d^4itr^t§ 
* %Bfl ffe sg ti i: l x . mmmj&fcxn-zit. mmmmmmiz 7. h ^ ^ 7 0 § jg ^ 

^R^ v *y 7\z «k 0 fijfits J: 7 ^rfll^i: Lfc. 

ffc ^ m ti i: l t . mmmm^xnxit. mmmmmmiz^h => a ?#>^%m-k 

[0014] 



tfm~?db *) . M « <^KW>\z felt £ 1r ^jTK^^iifflM^^J^ ^ . i?Mi ffl ft ic t+ & JL 
ic^ffiffl (#J^.li. ffitl 0 . 4 0 MP a W±) <D*l£*&8|-7 -mu 7 LT. ?U i * fit X & i: 

§v4^tts:t . p d^&m<7>ii®)>s<MMmmmt)*±B . mz&mm ( 

m*.\S. Btl 0 . 4 0 MP a WT) ^ tK^«M ^ >r ;u ? t I X , ^oB^ttt mntz^m 
MM^h^^^tM-t £ z t B £ , 
[0015] 

lCtl#>]A £ tifc*> o § JS lc # A H C It < . * tz . # K *'IE4t5 t L T t . 

«k 9 t HffifiJ. t L < li JL§£ ft <?> *g&T*£> 9 . 3 <^^fi a p d & l& <?> 7F2 rifcic 

[0016] 

wt> *f&BH comnmmiz -o^xmrn^^mLxmrn-t z * 

# 2 <7) ftffi 2 a fill m& 2 ftfc P d £r^$l 4fc, tli^t^T-J)^. * . £?L§P 3 It 
[0017] 

c<7> J; 7 ^7K«llt^7 a >i 9 1 TMJs #?L3:f##2 <7>J9 2 T\ £?Lg&3 k: 3s 1+5 P d ^r 
^14 t^i^i^)^ntgD 1 , ]x<ti^)linlgD2 ^nic, l. 0<D1/T< 
5.0. fc*o. 1. 0<D2/T<5. O^SiMitS. it, 3 <o P d 

14 t <7>m&m*>m □ isd i . mwM^wnftSD 2 . &jLg&3 ^mnm^mam^D 

3 t^miz. D3/DK0. 8. fc> o . D3/D2<0. 9 I L < !JD 3/D 2 < 0 
. 8. D3< 2 5 0/imwS^i) , jSit4. ^ ^ ic . § ?L 3 <?> P d £ JS 4 i: <?> 

}f ^M^IS If ffi ft**. #JL^1## 4 <7)®li<^ 20-80%. JflL<li20~70 

% % £ 5 *b T* *> ^. . 
[0018] 

ft. *fEBflT-&. _hie<?>JLgP3 w||D|gDK D 2 . fciW. Pd^4|4^i^ 
ffl^^nfflft^ ( _hi£^#7L3:ff # 2 tcdja6^»JL^3 P d^-^^4 &m<r>m □ <^ 

. P d^M4 ■&rfif£'t Zffi<7>&1Lizft * 2 ^ixtt^T»I^L. c ti T# tB ft lc o T 
. pJfS^B^^, £ ^Hfi t LTJLgP^M ngMl ( Jxtt ^ 6* 4 u) tl!l£LT 2 fl ilj f§ f b L . 

U^m^X. P d^4l4^ff^tSfu^^L^^#2^IJitT'fi^L, zn-?»/i® 
[0019] 



±^¥±3^ nmm t L . )X^X. JL§&3 <o t: «y *£glc. #JL3tt# # 2 ffi f f ic *t -t 5 HH 
* fc. JLg£ 3w||n|gDh D 2 . 4? J: u. li^^ia MD 3 tt . mftnntrt 
[ 0 0 2 0 ] 

_hie<Jo (ft S^IiJ/^^ft it . llfficom □ ^R^TfciS^ictt, _h ie ct) 2 f t fflj ft 
^^^p^fi^ffltt^IO^L. R^ift^fcfflfift^K^^^^ift^^maii-s. ?L§P 
^Hl p ^ffiH^4%P3ff^ ft ft^<7>Mtr\z it. m 2 tc^-t J: 7 iz. "ccomuizFI-t 
IflwlMiDlltLTffli^. ^□icWi--5M^F'9}f Ho&abfiit. ^coffinit2 

fiiBfifbL. 2 i$.mm\zttLTwm^m*ffi.Lxmibiirz&mm<o. mwxr>m% (m 

A, -e r^3 ^ P3 ^ffi # . S^<5ort^P3^^a6s. 

WT^*^HH<^ft!l^l5iJ^mB^lcfcMt€.JLg^^nfftg. ^Pffifits£4,. _h ifi ?J v£ i: Is] 
ti tc Jj< db Z> o 
[ 0 0 2 1 ] 

_tfe<7>#?L3m# 2 <^j? $ T t . WPISDK HgPii.SD2. ^§P[ftSD3. «k V 

. p t com &m<7>mu mmm comic. j&AL-t z m^it. #2<^^S2 a 

fJJ ( P d t^J0l 4 Ji ^ffl) <?>?Lg& 3 <^ P ftf D 1 t L ^5: «b . ^fiffi?*^ 

fz *) <n z\ k?7 >r ^ l-r^^nlf»^^§ < L. faJ^lc^JL 

■*S#?L^f¥#2Tti. P d ^ii4 *fltHk:«Jf L«r**^. TklfljM fFffl * & "t P d 
&Jg4<7>ffiffi (*^J*«3giiffl») ^*§v^<7)tt^Ci:^T*l, * ifl ^ j® #J * fc* ^5i* 
t<7> i: z <^ 7 ^*f&HH<^7K*ISM ^ ^ ;b ^ l a . tftiz. M!±m (Mz.lt. Btl 0 

. 4 OMP alU) <7)*«IS«7 -i >i 9 b L~C . lul^ttt «ti **:g;u§#j« 
t5. 

[ 0 0 2 2 ] 

_hie<7)#?L^J# # 2 li. SUS3 0 4. SUS 4 3 0 #wt-xf+n*, 7 x 7 4 
L < 5 0 — 3 0 0 Mm^lHrtT'ItS^t^Ctib'T^S. 

*%b^<7)^<^#m7 i >i 9 1 tiistsp d 4 a. as. p d#*»**6 on 

XiUT-J)^ )^D7nitLTAg, C u x P t x A u . N i . Co. V. Nb, T a . 
Z rf <?)ia*>SvMi2aW±t#ttS ! l^"?i»S 0 Z <o J: 7 & P d^^H14<7>j?*ii 
x *ife&5S5$Jgl»J±*>;&* i 'bS¥v*B titf £ Lv^«, if, 0. 5-3 0 M m. I L < tl 
1 . 0-1 5m m<7)|BH TilSlxS-t £ 3 § § . 

[ 0 0 2 3 ] 

13 4 11. *%B^^7Kai#M7 -f ;u ? <^ffe^||i^flg*^-*-g&#KrffiEI-?*>S. 13 4 tc 
v*t, **fi«7un 114, }«&<7>ffi8t*iH&?Lg& 1 3 ^ir-ts ^?L^f## 1 2 t . c <7) 
#JL^I## 1 2<7>mm I 2 affllcJf^-SftfcP d^4il 4 t . SB*. £ t ^T?*>* . 

jc 7 =5r7K«IIM7 ^ 5 1 lftt, ^mnW 1 2 <7) I? ^ T . §?Lg|^ 1 3 [cfcH-§ 
Pd^^Il 4 i:<7)^^l<?)iPtgD K JxMl^intgD2 t<?>raic, 1. 5<D 
1/T<5. 0. 0. 2<D2/D1<0. 8, tfH<liO. 2<D2/D1< 

0. 7 com &t)*f& AL~t Z° &fz. #?L§M 3 cop d£-^)jl 1 4 t comtrmcoffln co&UM 

^jmnw 1 4 <7>®fi<^ 30-90%. ^sL<a3o-so %^ ^36-5 1 cox-s^ 

% o 

[ 0 0 2 4 ] 

_hie<^#?L^^# 1 2 <oJ¥c* T . Hn||D 1 . Hn||D 2 . feiVP d^-^fli 1 

4 t com^Mcomnmmm ( ±.m<^^i^n # 1 2 tc ^^^figp n^p d^-^ji 1 4 t 



1 (Pd^Il 4g ) <r> m □ tb* % ± £ < L x TO iff ic #?L3Uf #1 2 <7>1»W( 18 
^Kl^WlCf^tft^^frT^^. d c7) J: -7 ft* fr^ Sf M-t * #?L^Jf #1 2 T* l± . JL 
gPl 3 <7>Jf£#**3lffl 1 2 al (P d^il 41^1) <?> ^ □ g § v^f m ft ff^ t ft 
9 . #JL^tf # 1 2tP d^-^fli 1 4 < UP dS&m 1 4 lc^i"§ 

#?L^if # 1 2 ^^nhb^^^g <ts:h 3b»T§ £o ctuc «k 0 . fFffl * ft -* 

p d^-^fli i 4 (*^*^3iiiffi») < ft *) . ^mmmn^frm^ij^ t ft 

6o #?L3fJf #<7>Kffi 1 2 b fflic It £ JUS 1 3 com nmms 2 fr'h £ < T t . P 

dilr^JBI 1 4 ^aSM L fc*jSS**?L8B 1 3 l*J ^iiMi" 3 <mc^%*£:i- c lift < . itlc 
s c □ fflltS 2 $ u c t \z «k 9 . #JL^}f # 1 2 <7>fattA&&Jg**m* <?> t ft 3 
o d <7> J: 7 ft * H BH <t> tK |£ ffi $!| 7 >f ji 9 1 1 ti N iff Ic. ffic JEE ffl ( #J £ li . J± 7j 0 . 4 0 M 

[ 0 0 2 5 ] 

*is^*lffi|7 4 19 1 1 -kMrik-f Z^JlUn # 1 2 tts SUS304. SUS4 
3 O^^^-X-T^-f b ^ . "7x7 -f H ^<7> X t=- > U X l£ <7) ft ffi T fF M "t £ 3 i: ^ 
T'§, )lAtt2 0~ 5 0 0 Mm, Iff * L < li 5 0 ~ 3 0 0 /x m <?> SB H 1*1 T*M fiSSt S - 

*fEBfl^*j*t*|$!J7 ^ 57 1 1 ^fH/^ij-^ P d 1 4 lis iiST. Pd^ii«6 0 

» tu J?| HTAg, C u . Pt, A u x N i s Co. V. Nb, T 
a. Z rf ^) lft*Sv^H2aW±%# : frt* ! t^"?*S. :^J; 7 ^P d^4I 1 4^ 

L < It 1 . 0 ~ 1 5 m m <t> iB H l*J Til^^^i" &*T* § -5 . 

[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

;U 57 1 t£M t LT^tlgH T'^S. 
*%B^<7)Mil7^vS ti. £i\ u ^ x h ^^XSlcfc v^T . 4>^'l4<?>^tf # 2 0 <7>Hffi 2 
0 a tc . *g&<7>m □ 2 1 a t5 ^xh^?->2 1 ^f^tS. * fc. ipmte^ 
^Jf # 2 0 <t>^® 2 0 b iz t . it$C<7>^ □ 2 a ly'Xh^->22 
t4 ( (05 (A) ) o U ^* X h ^ 57 - > 2 1 ^ § M □ 2 1 a l± . ^ff#2 0^/hLT 
Uv'Xh^^ — >2 2^#ffingP2 2alcjhtlBlLTv>*. jS§ . HI ^ #J tt . Pin|2 1 a 
<r> m o ffl ifjf . l|ngP2 2 a^|nWf,):n7j^u^UoTv^. 
[ 0 0 2 8 ] 

ipmte^^lf # 2 0 <7>ftR i: L T It . SUS 3 0 4. SUS4 3 Of^t-Xf^-^ 
& . 7i7^^«Xf>LX#^flfKti)'T§ 1 HA(i2 0~ 5 0 0 Mm, 4fiL 
< li 5 0 ~ 3 0 0 m m<?>iUH 1*1 TitSStli - t ^T* § § . 

Z> z t frT* £ Z> o U ^ x h ^ 57 - > 2 1 , 2 2 Hi □ 2 1 a , 2 2 a <?> ff^^ . \h v£ l± . 
*l£BH<^7K*||ftU -7 4 'i 9 1 ^JL^Jf # 2 <^fLg^3 $jCOX>3h *) . 

it*ivf >^IgKfelt*i'yf ^^fr, ^Jf#2 0<^WK. #J1 L Til 

ISSt ^> C t A S T' § -5 o 
[ 0 0 2 9 ] 



iXlC x x v * > rig IC V> T s I£^)l y XKm'3/-> 2 1 , 2 2f7XnUJ 
tf#2 Otffifflii^X'yf >/L, ^-XhM-?->2 1 , 2 2 L T . i$ 

mXILffiS *&&m # 2 £ (05 (B) ) . C<7> £ 7 lc#JL^tf # 

2 fc^^3*ifc?LgP3 tt. l*)^lcM»§K3 a £ * L . Siii^intiD 1 tlffll^)i 
□ A&D 2 ft*. $!f#2 0^JI^T^|«T\ 1. 0<D 1/T<5. 0. **o, 1. 
0<D2/T<5. 0 ^it£L. a^^ntiD3 ^nUD 1 , ^PitSD 

2 t <?> m # *>* . D3/DK0. 8 . o . D3/D2<0. 9 ^ff* L < liD 3/D 2 < 
0. 8 . fc-o . D3<250m m^iK £ L . 3 «b ic . Hffi 2 a #j7>Hi§ □ *>£"H-ffifft**^Jf 
#2 0 ^ ffi ft ^ 2 0 — 8 0%. £ L < ti 2 0 — 7 0%*Aft5^Tti. 

^Jf # 2 0 <7>x 7 ^> 7lt. jgftil — »^^<7>x -y ^ > 7*^{£ffl L . 

^7 'J te*$gift#%ffl v^Ttf 7 Z t jb*T*§ 
[ 0 0 3 0 ] 

tfOC ^EtlXSlcisv^T . mm'&y -f A 2 3 fc#?L^Jf # 2 <oKffi 2 b GUcJUi 

1£L . #?L^f# # 2 7>?tffl 2 a ffl**<biSJ##>o § ic «fc *) JLg& 3 J: 7 ic y> o §12 

4 -zmfc-tz (05 ( C ) ) o 

7 ^ a 2 3 It . Mx.lt. * 'J x u > , iS'jzf L>f l,7n-h> # 'J 7° 
nfly, * 'J *-#^ - W||7 ^ : ):* S T§§. 3 <r> X 7 * 

i: i*T' § s #0 x. It. 3 0 - 3 0 0 n mSJg t ~f Z> Z t £ . #JL^f## 2 -^^IfeStt 

7 -f ;u A 2 4 <7) MA |£ tt . * 'J 7 5 Fl^f ^)}|f &feHc'l4 7 HA2 4 <7>M 

[ 0 0 3 1 ] 

fto§B2 4<7)f^li, ^JL^Jf # 2 t «&*JB J: L ^> § , Hfi?-7 

a L. z<r>&^^3 a icTtM'S^g < o g #f & fc* fil H K: ft Sr;b*i5<7>T. 3 

^ofegT^o § WfMLTif2*g&3 a £BJg L . JLg& 3 lc & a6 & £ *i 0 §i2 4 <r>B. 

3 a <k *) mm 2 a ffllc It # K ft*fEX ( ) Liu t ^ i: ^ l>. U . o § JS 2 
4 ff^tc «fc £ JLg& 3 <o*l#> tlg^IffMISlcfeuTP d 4 ti 

§ ffi ( #?L^I## 2^)112 a) fc* <Mt & fc> *i S . 0^t> «fc 7 ic. JLg& 3 7>Hg|S[c # 
A H 2 4 ' ^MLT^> c<^gPflttP d^-^^4 <?> ff^ tc ^ ^ ^ * c t tt#v*. 
[ 0 0 3 2 ] 

iXlc H^^Xglcfev^T . Ifeitt7 ^^2 3^^iL, #?L^Jf # 2 <^^ffi 2 a 
Stti"t-5»J:7lc. a6oSJ12 4^W®-t^ (135 (D) ) . iX T x c<^0F0H (iffl2 
a ) PJ tc 7. h70fto§125tffM (06 (A)) L, Z^xf 7 Oi6o§i2 5 
Xlc P d tx^tWk 4 tSlft, § [c J: »J ffMtS (06 ( B ) ) . 

iffeS-lt 7^^23 li . IU fk3h Z> ^ItMM \z «k 9 ff 7 3 h jb*T # ^. . * x <S6 o 

§ JB 2 4 <^0F© ti . mjLH. y v ^ > ?\ # V -v >• > 7\ fb^^tiWW® (CMP) . X 
fflffll, ^7 fiffJS^lC J: *) ft £ 7 3 t **T'# S o 

xh7^fto§f!25tt, P d^-^fli4 izft-t Z>mm&*mtbZ> zt*B%ltLxm 
tiK^ii. Mx.lt. N i 7 ^ 7fto§, AuXF 7 ^ ^ftoS, Pdxf7^ftoS 
flCi'JffMt^CH'T'S^. 3 c?> J: 7 * 7. h 7 -i 7 <S6 o § IS 2 5 <7> j? A . f J x. ti\ 
0. 0 1— 0. 5 ^mWlHT-i^t5:h^T*§5. 
[ 0 0 3 3 ] 

P d^-^JK 4 7>^^a . oSCJ: ^)ii.f#P d^4I*r^tS^i, o B 

. 3b Z> \^\t. ftk-mmtb o§lc* *) P d-^-^^^ifiKi- S ^-^^60^^^ x h 7 -i 7 a6 o § 2 

5Xica;sL. ^7)^. na3iaii^mLT^y>ffimic «t o p d tr^m^w^-? z^&miz 

*) ft 7 3 t ib*T* §£o #Jxti\ ftoglci >)P d^3 Mm^JI^T'f )tL, C7>Xtc<s6o 
§lci»)Agt 1 Mm^lf AT-f^L, f^ts 5 0 O'C, 24 Bf M I^^ii * Z t 
tcJ; *) P d p4ffct5 3 t ^T'll). P d/Ag/P d3i, Pd/Ag/Pd/ 



&lt 0 . 5 — 3 0 M m . <fflL<Hl~l 5 m mSSJ: t5 3 J: i'Tt 5. 

C <J0 J: 7 icff^ $ n £ P d 4 li. Hl^<^ «k 7 IC . JLg£ 3 ^it#>T S4^o§I2 

4^)iilctW F 2 4' ^ftUt, :«*MF2 4' lc &W £ ft £ 3 t & < . X Pig ^ 
& ±9 — & j¥A<7>J!t#£„ 

T & <fc 

[ 0 0 3 4 ] 

iX tc . iSIglctev^T, IjRx-vf > 7J: ^o§H2 4^iS (06 ( C ) ) L . 
Ah 7 >f ^o§12 5 ^aljRx v *y riz J: *) LTx *l«|7 4 n 9 1 
4#5 (06 (D) ) . ^)o§!24 ^jURx -v f>rU, t > t =.T&<7> x >v > rjfe 
^ffifflL. * , Ah7^ftoli2 5<?)IJRX'yf>r[J, Ni XfM^ol^) 

§ it ^ ic «k 9 ff 7 :U*T-§5. 

_h 1C<7> =k 7 tltz^mffiM^ A >i 9 l It. P d£-^JH4 fc*#JL^J##2 lc L T 

I^iST-if ^tlTfe 1 ) , 7k^3i^^J*^i^a6Sf-y)lcPd^^)l^W<LTt. Bit X 

[ 0 0 3 5 ] 

HI 7 «fc um 8 li. ^^b^^tK^^M ^ j >i 9 <J0fiiaH^vS <*>fk<*>HSteJI3JIB* * _L3*<o* 

lyXt-A-?->3 1 ^ipHtt^ff # 3 0 <7>ftffl 30a tcff^ L . jg Steffi □ g£ 3 2 
a ^1TiJ-£ ly'XF^?->3 2 ^i>m'l4<7)^Jf # 3 0 ^MM 3 0b \zWif&-? Z> ((07 
( A ) ) o LyXhM-?->3 1 <7) § ffi □ g£ 3 1 a li * ^}ffr3 0^4LTlyAFA-? 
- > 3 2 <7) § /Jx ffl a m 3 2 a tc ft [6] L T is *) . ^ o . /hMPg&3 2a<7>lfgnffif»ttWng& 
3 1 a^HPffillJ: H'J^v^^ii^oTv^, 
[ 0 0 3 6 ] 

i»ii'i4<7>^j## 3 o a. _LM^t##2 o t [s] ti <^> tt H t ^^mm-t § Z t . 

I*!i 2 0 - 5 0 0 nra, !fflL<li 5 0 -3 0 0 M m tf> IE H ft T iS E £ "t £ d i: 
§4. * . ly a-?->3 1 , 3 2!i, ±.3*^ U ^ ^ h >* 9 - > 2 1 » 2 2 i: la]*i 
icLTffMt^cH'T'^. C <7> v *J 7. h ^ 9 - > 3 1 ^)^nI3 1 a . I, i> h 9 
-> 3 2 <7vMfgngB3 2 a co^Vt. \hv2c&. *lB^^if|i7 ^ ;u 5? 1 1 
JL^Itfr 1 2 JL§& 1 3 ^a^t £ t <7>T*£> 0 . &.ft~t £ x -y * > rX^lc fct+ £ x -y * 
> tff#3 0^)ttl, IfAftflLTll^St^I^^T'g^o 

h ^ 57 -> 3 2 li. □ §5 3 2 a^ffii^&v^^? (^Jtfr 3 0<^^ffi3 0 b<?>Ht)®^ 
tStS ) TioTtivi. 
[ 0 0 3 7 ] 

JX x -y ^ > /Ig lc jo V ^ T s ±ie<?> U ^ X h ^* f7 - > 3 1 , 3 2 * v X 7 t L T ^ 
!f#3 05ll^bX'vfyn, ^ <^ ^ . LyXh^?->3 1, 3 2f^iLT, ft 
«B*?LSP 1 3 *«»IB^.fc#?L^Jf * 1 2 (13 7 ( B ) ) o z <7> J: 7 \z #JL^ 

Jf W 1 2 ff^^ 2 tl JLgP 1 3 a. ^fflfflco ^§ □ [ft % D 1 i: Kfflffico ft n [ft g D 2 . ^ 
jf#3 0^H$Ti:^S#?, 1. 5<D1/T<5. 0. 0. 2<D2/D1< 

0 . 8 ^iiS L . ^® 3 0a ffl<7> m u<n&ftm fit frUWi* 3 0 <^®f*^ 20-80%. iff- 
IL < ti3 0 — 8 0 % * ^ A £ *b ^ *> £ o 

^Jt # 3 0 7) x -y * > 7\ LyXhn-?-y3i, 3 2« It . ±^^mU^m t m 
mt-?Z>Zth*T*B&° U 7. h .x- f7 - > -3 2 ft* Hi □ ^ 3 2 a * ft x. ^ -< 9 T' 

S^-x Ly^F^?->3 1, 3 2tvxn LTJlf# 3 0 <?>^® 3 0a^ 

[ 0 0 3 8 ] 

T^iSXglc 4? v^T . -f >i u 3 3 ~k^1lHni¥ 1 2 <7>Hffi 1 2 b ffl lc HAS 



L . #JL3t?## 1 2 1 2 a ffl <omf##> o § tc J: *) fim 1 3^tl36-S>J;7tc36o£ 

134 §ifi^t5 ( [21 7 ( C ) ) . 

SWfig TO +1 i: Z> Z t 3 . 

fto §1 3 4 <D0f£tt. fJ;cti\ #JL^}f # 1 2 §^fH i: LfctfSifto § . 
MM — v *r n,dbr> £W\z 2: *) If 7 Z b ^fEBHTti. fto§13 4 ff^tc J: £ JL 

SB 1 3 tlg^Iff^Iglcfcv^TP d^&fli 1 4 )t>»0^3 ft -5 ffl ( # JL 

^ff it 1 2 <7>ftffi 12a) fc> <b ft 3: ft -5 . 0^<7> £ 7 tc . JL§& 1 3 ^Hg&tct* K 
3 4' LTfc. C ^g^fiti P d 1 4 <7> ic 3t PS £ * -t C t ti &v*. 

[ 0 0 3 9 ] 

tfOC fllff^I^ltcfcuT . Ifeitt7 ^bA3 3tiSL, #JL^ff# 1 2 ^^ffl 1 2 
a fc* flf * -t -5 J: "7 tc , ftoS13 4§iit5 (137 (D) ) L . (ill 2 

a ) fij tc * h => -4 7 db o § M 3 5 ^ -5 (08 (A) ) . lXv^T\ C<?)Xh 7 ^ ^ft 

o§13 5 _htc P d 1 4^#>o§tcJ:») f^i" £ (08 ( B ) ) <> 

_hM ^ H JfeflSJtB tc is ft £ ~7 i >i u 2 3 <?> . 36 o § JB 2 4 <n m » => A 7 36 

^12 5 coftt!& t TO*i tc \f 7 z t ib*T* § £ . 

PdMH^f^lt ±j^^H«£0fl8k:4?lt * P d£-^$l 4 <7>m^^ £ TO 
ti^^vS tc J; 0 ff * 7 - £ § § o W^ti5Pd^4114U, 0tk<t> j: 7 tc . 
1 3 * ti 36 T £ 36 o § JS 3 4 <r> m g&tc # -f K 3 4 ' ii^ftLT^ :<7)*MK3 4' tc 

o 

[ 0 0 4 0 ] 

tfac . iilgtfev^T, 31 JR^ v * > • r J; *J 36 o § Jg 3 4 (08 ( C ) ) L x 

<7>R. AF7^fto§i35 ^ilK^ v * y 7lz J: *J |%£ L T . M 7 -f ^ ^ 1 

1 * U Z> (08 (D) ) o y>o§13 4 , xf-7^fto§13 5^IJRx7f>^U, 
JiM^HSte^flglc fclt-5fto§H2 4, 7 4 ^fto§i2 5 <?>3iiR^ v * > r i: TO+i 
tC ff 7 3 t /b* T* § -g> o 

±ie<7> J: 7 tcM3t 3 ft/c**IS«7 -f 4, 7 1 1 ti. P d 1 4 ^#?L^t## 1 2 tc 

x W X '14 36 T M 7 >f ;b 9 T *> S . 

_hie<?> J: 7 ^*%BH^Mat^^T-li. Pd^4«4, 1 4 ^ffMt ^i^^lf # 2 0 ■ 

3 0 iztt LXllffl 3 , 13«f^t5^)T, P d^i^»«*4i:4: ki'iu, 

. p d^^n 4 , i 4 ±T^>^?L^^jgjjsi<?>^^**^^T?«>s fc*K flai3ti^m^^«i**or 

[ 0 0 4 1 ] 

CH lite fJ 1 ] 

^ t LTJIA (T) 50Mm^SUS 3 0 4tttifL, ;^SUS3 0 

4 W^Mffltc^Tfett ly'XF ttm C^^fZitXm (tt)«! OFPR) 7° vile J: 
OM^R (M^Ti«7 Mm (Jg**Bf ) ) Lfz. YKlz . mu^& (ffiOiftS) 3 0 ^ mT-J>4 R 
ff^^n^t tf <y * 1 2 0 M mT'^^«x./i7 + h v 7. 7 A^-^<^±ieu ^ 7. h 2£H-t 
lege L . ffi DtS (Unit) 5 5m Rff^H □ §1^ tf -y ^ 1 2 0 m mT'ISl 
Z. tz -? a- V v x 7 B * ffe^j u x h Mfli _h tc @£ L . 3iib^)7 t h vx ? A , B^/hL 
T L- y 7 h M^K^St^L. )^^7K*+ h V ^ LTMi% L fc. fSj . 7*h^7.7 
A # |g □ m<n + /[> i: . 7^h"7 7,7B<7> : &ll|ngP7>45/i:Ni:**SUS3 0 4tttMt- 

"t 5 «k 7 tc 4T> g ^ -t± * if o o 
[ 0 0 4 2 ] 



ztiiz x *) . m □ \t* v£ ( m □ (i. & ) ft* 3 0 a m T £> § P3 0 ^ <7> HI □ g& ^ 1r -t -5 U * h 

a-?->$sus 3 0 4tt«- jjcomizmmL . m □ \ha ( m □ a.^) ^5 5 M m t* 

P3^^^^P^^*-t^ LynM-?->§sUS 3 0 4 tt^ftH^^ffl (KffiM) tc^/& 
L £ . _hK^ J; 7 C S U S 3 0 4 tt mfc 2 ti fz P3 fttk<?> & m □ ^ S U S 3 0 

) 

[ 0 0 4 3 ] 

h X 7' U - -ft ^ T x -y > r L o 

( x -y ^> r^fto 
•fig : 5 Ot 

• M {Km ~ I* -HPT : 4 5*-> 

• BE ^3 : 0 . 3 0 MP a 
[ 0 0 4 4 ] 

iL, yki£L£:o C*UcJ:>K S U S 3 0 4 tt ic jg&tfDjLSB fc*Jf2fiK 5 *i . #?L^Jf#^f# 

m ( ffl p itSD 1 /#JL^t# #i?T= 1.2). * ffi tf?J <?> p it^D 2 8 5 M m ( HI a 
itgD 2/#?L^J# #i?T= 1. 7 ) s i»^<?)|PftgD 3 4 5 M m (HgPMD 3 
/Hi p|8D1 = 0. 7 3. HI p it^D 3 /HI p|«D2 = 0. 5 3 ) T#> o fc. is fc. 
#?L^t##<7> ^fflffllc _LIQ<7>HI P c^HI P Hft^ii 2 0 %T*£> o fc. Ltij'.T^ ff; 

fiKL fcJLSBli. f ^)^nISD 1 , »PftgD2fc, #JL^Jf#^i¥ 5 T i: <^ IB tc. 1. 
0<D1/T<5. 0. fc-o, 1. 0<D2/T<5. 0 <?> W L . HIpMDI 

. H§P(ftgD2. H:»g&<7)H§P ft^D 3 t &miz. D3/D 1<0. 8. o . D3/D 

2<o. 9^^#*^^l. jls&^p d^^m tcom^m^maco^mmm^. 

W<r> m n <?> 2 0 — 8 0 % IB H tc A § & T ^ o o ( W _h . x -y * > /Ig) 
[ 0 0 4 5 ] 

)X v ^ T* . iifi^SUS 3 0 4tt^Sffilc> 2 0 0 nm(?) 7 -f ;u a % fl£ 9 f\l" t+ 

fc. JXlc. SUS 3 0 4 lt^)^itt7 ^ii,^iAiLTu^uIlcWLT> Tie<?>*frT 

m»iiBia6 -o § ^tf . jLg^isi^ o %mx°mdb & tmz. sus3 04 u m m \z m $h -> 
%m cm&m e o * m) l tz» cw_h. ^^sx®) 

($|B)a6o 

• Sfi : 3 0 °C 

• mWi-mm : 1 A/ dm 2 
[ 0 0 4 6 ] 

#ac . mm'\±y i >i s u s 3 o 4 w^fUPi Ltii l. sus3 0 4tt^)iffl^ 

J; -7 ic. _Lie<7>§[BIa6 o §l^y -y tf > ric Lfz* 

0 . 2 m m) £ L /io 

(Ni XhM^oSItt) 

• f^fflvS : ^fb- -y <r 

• m ; & : 5 5 °C 

• mWi-mm : 1 0 A/dm 2 
[ 0 0 4 7 ] 

/yvv^T-. ±.ie<7>N i xh 9 ? ab^%m h\z Tie^^fr Tfl:W<s6 oStciOPd^^I 
(lA5<im)*f^Lfc. (W±. Iff^ilg) 

( p d ^^m^f^m^f¥) 

< mmm : IftPdAo§« (PdiS: 1 2g/L) 

• p H : 7 — 8 



• mtftmm : 1 A/ dm 2 

• mU : 4 0 1 
[ 0 0 4 8 ] 

K\z . T&mWcT > t -*7 A&iH3SJK^ >y ^> v*TiH#> o § m^Mfi^ \z -y 

> 7LTii 1^ -e^^ fitt^/iiiHLyk^^N i IjRi -y ^> rjfcfcffluT N i * h 

_h ie^> P^i X n TLfct, 3 cmX3 cm^^Slct/JILT, *lli|7^^t 
L 7co 

[ 0 0 4 9 ] 

Xi&^J: 7 lefFM L7c7ki^fit»[7 ^ ;u 57i£5cHitslc||#L. P d^Hlc > 9 J ->it 
t^SIJI^tt (3 0 O'C, 0. 5 OMP a) T-II1 0 OSf^tl&L, 

•v #z.<7>ma.-&m%. l £. *<*>«sii. acww*&ig:^ib 3 0 0 u$M*si!-*s *-?<7>w<t> 
c o mfS.it 5 ~ 1 0 p p m t mtbx < . * 7c . 7ki?t -v * 77* x^sftaii 1 l 9 

[ 0 0 5 0 ] 

t LTJIA (T) 5 0 aiii^SUS 3 0 4tt^iiL, :«SUS3 0 
4 W<7>Mffllc®7t'tt ly'XF ttf* (HiTfC JtXLXil (**)«! OFPR) *tT;^CJ: 
<9 ^fp (ifsI/Mm ("gfSBf ) ) Lfc, tfoc Mn^v£ (UnilS) 6 5/imT?*5R 
I^)^nlt tf >y 1 5 0 tx mT*Itixfc7 t^77C ^ — 7j <?> X f L x* 7. h Hi 
tciet. HgntvJ (HP itS) 3 0 v.m-Z3hZ>nm<r>'hmu&-%\± v f 1 50 m mT'HS 

7 C <?> § IS p g£<7> t . 7 t h7X7D^)§^nI^)^^J:^SUS 3 0 4tttMT 
[ 0 0 5 1 ] 

3 *Uc J: *K |ntS (Pin|#) ^ 6 5 m m T & § PXff;^ <^ H p 1r t § u x 7.^ 
'<?->*SUS 3 0 4tt^-7j^)| (MfiJ) tfl^^ L x Pints (inftt) fc* 3 0 
AraT'*^nff^7)/Jv^nittt^by^F^?->$SUS 3 0 4 tt <?> ft!i t <?> H ( H 
ffifflj) lcff^L7-o XIfi<7) «k 7 lc S U S 3 0 4 #1cJI3j&£ *i R A3 # 3- W □ g&tf>4"frli 
. S U S 3 0 4 tt^/h L Titbit -5 ffi □ + i: -St § t^T*> o fc. (J-U, Ux 

[ 0 0 5 2 ] 

)Xlc . XIQt> iy7h^'?->t7X7hU, Tie^^frT S U S 3 0 4 fa^HHib> 
h x 7' u - 7j T« 3i 7 * > r L 7c o 
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